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This study surveyed admissions of patients with trauma caused by seizures from a population of over 400 000 to a Regional
Neurosurgery, Plastic Surgery, Orthopaedic Surgical Services and a short-stay ward. Information on duration of epilepsy, seizure
type, antiepileptic drugs (AEDs) and the co-existence of other neurological or psychiatric factors was reviewed and the hospital
costs calculated.
Twelve patients (eight males, four females, aged 28 to 78 years) had 13 admissions with 14 injuries caused by seizures during
the period August 1995 to November 1998 (1% of the total admissions with the diagnosis of epilepsy). Seven had head-injuries,
four had limb fractures or dislocations, two had burns and one had severe lacerations. The average duration of stays were
between 1 day (short-stay ward) and 9–24 days for the three major services. The direct healthcare costs of this small group
were high (£49 421) or £3802 per traumatic incident. Clinical review suggested that the trauma could have been prevented by
alternative care in seven patients at the most optimistic.
Epilepsy is uncommon as a cause of severe trauma, the seizures may be difficult to prevent and the direct healthcare costs are
high.
c© 2002 BEA Trading Ltd. Published by Elsevier Science Ltd. All rights reserved.
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INTRODUCTION
Trauma is a serious complication of epilepsy. Head-
injuries, burns/scalds, dental injuries and fractures of
the limbs are the commonest major injuries1. Seizures
are, however, uncommon causes of head-injuries;
traumatic haematomas due to injuries complicating
seizures occurred in 22 of 1760 consecutive
admissions with head-injury2. There was a 4.2 times
increased risk of fracture of the limbs compared to
controls in a large retrospective review of seizures of
patients with epilepsy in an institution3. The risks,
however, for individual patients are moderate although
the consequences for some are severe; in a selected
high risk population of 298 patients with epilepsy
30% had injuries and it was estimated that there was
one serious injury every 64 patient years4. Kirkby and
Sadler5 reported a prospective study of 63 patients
with injury from a total of 560 patient visits to an
emergency department with seizures. Most injuries
were reported to be minor, requiring little or no
treatment. Ten patients required hospitalization with
the aim of expediting investigation and managing
seizures rather than treating injuries. The risk of
trauma is greater for generalized seizures than partial
seizures4.
Guidelines for the care of people with epilepsy
have been developed, such as by SIGN7 and it is
reasonable to discuss whether injuries could have
been prevented by alternative management. The costs
of epilepsy are high from both direct and the more
expensive indirect social costs6. There has been no
examination of the indirect costs of severe trauma
requiring hospitalization.
METHODS
A retrospective study (August 1995 to Novem-
ber 1998) was undertaken of patients admitted with
a diagnosis of ‘epilepsy’ and ‘trauma’ to all hospitals
in Dundee (including Ninewells Hospital and Dundee
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Royal Infirmary (DRI), the major teaching hospitals
in the Tayside region). DRI then contained the
regional Accident and Emergency Service for Tayside,
the Plastic Surgery Department, the Neurosurgical
Department and the major Orthopaedic Department
in Tayside serving a population of over 400 000.
The admissions to the smaller orthopaedic service
in Stracathro Hospital were also searched but there
were no admissions with injury associated with a
seizure. Data for the small orthopaedic service in Perth
Royal Infirmary was not available. Information on age,
gender, duration of epilepsy, seizure type, AEDs, and
the co-existence of other neurological or psychiatric
factors were noted. The duration of admission and
the long-term sequelae were recorded. The details
of the epilepsy and its treatment were reviewed in
detail in these 12 patients. The hospital expenditure
was calculated from the different specialties’ costs of
Dundee University Hospitals NHS Trust for 1996–
1997.
RESULTS
Table 1: The injuries after seizures in patients admitted to
Dundee Royal Infirmary 1995–98.
Injuries Speciality Number of
service admissions
Dislocated shoulder (O) 2
Fractured clavicle & base (O) 1
of skulla
Fractured tibia (O) 1
R.T.A. (concussion) for (O) 1
observation
Full thickness burn (P) 1
Burn to wrist and handb (P) 1
Lacerated calf (P) 1
Closed head-injury (NS) 1
Subdural haematomab (NS) 1
Head injury (SSW) 3
a 1 patient had 2 injuries on one admission. b 1 patient had two
admissions of trauma after a seizure. O = orthopaedic surgery, P =
plastic surgery, NS = neurosurgery, SSW = short-stay ward.
There were 1305 admissions with the diagnosis
of epilepsy to all Dundee hospitals. ‘Trauma’ was
recorded in 85, but in only 12 patients with 13 ad-
missions (1% of all admissions with epilepsy) was the
trauma caused by seizures (Table 1). One patient was
readmitted for the complications of the injury. These
figures exclude the more frequent, but less severe,
trauma treated as outpatients in the Accident and
Emergency Department. There were eight males and
four females ranging in age between 28 and 78 years.
Six patients had tonic–clonic seizures and six had
unclassified seizures. One was taking no AED, five
were on monotherapy and six on polytherapy.
Table 1 also shows injuries and the services to which
the patients were admitted (five orthopaedic, three
plastic surgery, two neurosurgery, and three short-stay
wards).
Table 2: Duration of admissions and hospital costs for
patients admitted with trauma after seizures.
Number Speciality Total Average Daily Total
of duration duration costs cost
admissions (days) (days) (£) (£)
5 Orthopaedics 119 24 266 31 654
3 Short-stay ward 3 1 266 798
3 Plastic surgery/burns 26 9 353 9178
2 Neurosurgery 21 11 371 7791
Total: 13 169 £49 421
The total duration of stay and the estimated direct
costs of hospital admission are shown in Table 2.
The length of stay averaged between 9 and 24 days
for the three major services with the short-stay ward
having an average duration of 1 day only. The total
cost of admissions was estimated to be £49 421 for
13 admissions, at an average cost of £3802 per
traumatic incident. Table 3 gives some of the clinical
details to enable discussion of whether the events
could have been prevented. No patients were living in
institutions.
DISCUSSION
Injury after seizures is common. Buck et al.1, in a
community-based study of 975 patients with active
epilepsy, reported that 24% of patients had at least one
head-injury, 16% had a scald or burn, 10% a dental
injury and 6% some other fracture after seizures.
Most injuries do not require admission. We found a
relatively small number with trauma severe enough for
admission; 12 patients over 3 years in a population
over 400 000. These were 1% of all admissions of
patients that included a diagnosis of epilepsy. It is
possible that some cases were not identified because of
incomplete documentation of the diagnosis of epilepsy
in patients admitted with trauma.
Seven patients in this study had head-injuries, four
had limb fractures or dislocations, two had burns
and one had severe lacerations. The head-injuries
(closed head-injuries, fractured base of skull, subdural
haematoma) were potentially the most severe of the
injuries.
The number of patients admitted was small but the
episodes were expensive because of the high costs of
hospital admission.
Could these injuries have been avoided by modi-
fying the patient management? It is difficult to draw
firm conclusions on the basis of small numbers and
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Table 3: Clinical factors in the possibility of preventing seizures and the consequences of injury.
Patient Clinical factors influencing the possibility of prevention
of seizure (AEDs)
Seizures or injury
preventable?
Serious long-term
sequelae?
1 8 month post-stroke, 1st seizure, started valproate
4 days earlier (VPS).
No No
2 Personality and learning disorder, agoraphobic,
depressed, non-compliant (VPS, CBZ).
Possible Burn scar on face
3 Seizure free for 5 years, depressed on sertraline (0). No No
4 Post-traumatic epilepsy with impaired cognition,
alcohol abuse, non-compliant, low phenytoin
level (PHT).
Possible No
5 Frequent seizures on 3 AEDs under revision, fell
through glass door (PHT, CBZ, LMG).
Possible No
6 Recurrent seizures but not attending epilepsy clinic
5 yrs (VPS).
Possible Surgery for shoulder
dislocation
7 Learning disorder, refractory epilepsy including drop
attacks despite many AEDs (VPS, CBZ, CLO).
No Noa
8 Learning disorder refractory to all AEDs (CBZ, PHT). No No
9 1 month after 1st seizure, non-compliant with
A.E.D. (VPS).
Possible No
10 Epilepsy 58 years, Unpredictable seizure (PHT, PB). No No
11 Learning disorder, alcoholic (CBZ, VPS). Possible No
12 Alcoholic, Korsakoff psychosis, non-compliant (VPS). Possible No
a Used protective helmet subsequently. CBZ = carbamazepine, PHT = phenytoin, VPS = sodium valproate, PB = phenobarbitone, CLO =
clobazam.
subjective clinical judgments (DLWD). Five patients
were considered not to have preventable seizures.
One patient had the first seizure 4 days earlier
and had already started on an AED (patient 1).
Two patients (7, 8) had epilepsy that was refractory
to previous adequate AED treatment and further
manipulation of their drugs was unlikely to have
helped.
One (patient 3) had been seizure-free for 5 years
and had an unpredictable seizure after starting on
treatment with sertraline. One (patient 10) had
epilepsy for 58 years and also had an unpredictable
seizure.
At the most optimistic assessment seven patients
may have had potentially preventable seizures with
more effective education about compliance and/or
closer control of their epilepsy. One patient (5) had
refractory epilepsy but revision of AEDs had been
suggested at an epilepsy clinic 6 weeks earlier and
an earlier review might have expedited the changes to
prevent seizures. Four patients with major psychiatric
or neurological disorders (2, 4, 11, 12) were non-
compliant. It is possible that energetic alternative
approaches to the education of patients about the
importance of compliance, and administration of
medication could have improved adherence to their
medication and controlled their refractory epilepsy.
However this group of patients included people
with personality disorder, post-traumatic brain-injury,
learning disorder and Korsakoff psychosis. One
patient (6) had not attended an epilepsy clinic for
5 years and it is unclear whether closer supervision,
if accepted, would have prevented the seizure.
One patient (9) had been started on sodium valproate
after seizures 1 month earlier but admitted to non-
compliance; better education about AED therapy
initially might have improved the compliance and
prevented the seizure.
Another question is whether changes in the envi-
ronment may have prevented injury. One patient fell
through a glass door in a caravan, illustrating that glass
doors are potentially hazardous and that a safer door
might have prevented the injury.
The hospital records did not comment specifically
on risks in the environment and a prospective study
would be required.
A further question is whether the injuries had long-
term consequences.
The patients with the potentially serious head-
injuries (subdural haematoma, fracture of base of
skull, and closed head-injury) made good recoveries.
One patient had a dislocated shoulder that after further
dislocations required surgery. One had a tibial fracture
that required 90 days in hospital with a complicating
wound infection. One had to cope with the cosmetic
effects of a full thickness burn on the face.
The direct healthcare costs of this small group were
high (£49 421), but clinical review suggests that it
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may be difficult to prevent the seizures leading to the
injuries and reduce these costs.
We have not estimated the indirect, social costs
of the injuries. Other studies have shown them to
be considerably higher than the direct costs8. In our
study most patients were already greatly disabled by
their epilepsy and often by additional neurological or
psychiatric disorders. The additional trauma did not
cause an increase in indirect costs.
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